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Introduction

e The Biomedical Engineer’s
console is situated in a
complex environment

e Multiple agents and artifacts
distributed across space and
time

e Collection of information is
difficult to retrieve

BMEs responsible for

e the technical and operational
support of medical events

e continuous logging and
archiving of events generated
throughout the BMESs’ shifts




Linked Tools for Agents and Team Members

Logger ~Notices Notifier

Notices

Not

Logs Log Entries

WorkIT ' Report Maker

paces [Status |Actions Reports

A A 4 A 4 A 4

Team Work Center portal

T Lngs TRepTorts FﬂeS/?inkST RepTorts CH%TS T Flith Notes. ..

Instructions Data References Other Tools

A team member enters content once, for use in multiple places
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Project Lifecycle

Data Collection
Analysis

Prototype Theory Characteristics
Methods Design Criteria

Specifications
Mockup
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Project Lifecycle
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Search Interface

An adequate search interface can reduce
cognitive work load.

Related menus allow G Loy Search Page (Y
selection at every level of

hierarchy

One menu controls the

contents of the others

Well developed coding

scheme increases the
accuracy of search




New format and search results

| Bl conscle  Window  Help | = |
Bl=EwE|fdlt oY idRE]"
Event ID [Log Date [Log Time  [BME Mame  [Event S e a rC h Re S u ItS Of
o TEPC f D t b
10/19/2001 | 7:03:00 &M Tara Willams | Steve 1. = Surgeon: We may reach alarm levels ab around 16:30 0T, but don't think sa at by
101902001 711300 4M  Tara Wiliams | Crew > MCC-M: We were told not to change the scrubbing cartridges and now we have a ppCS

10/19f2001  5:09:00 &M | Tara ‘Willams | Space Weather called: 10 meW protons possible through 15:00 UT on 19th, BME paged Steve |
=l 10/19/2001 7:i16:004M  Tara Wiliams | Per our FR 135.2.2-3 the NASA SMAC is 10mmHg for 1 & 24-hr exposure but when levels stabilize SPove 7.6 mmHg, measures must be taken to low

2
3 10/19/2001  5:15:00AM | Tara Wiliams | Stewve Johnson returned page, with the location at which the 155 is now, it is not a concern righ
4 10/19/2001  5:29:00 AM | Tara Wiliams | Stewve Johnsonis on his way in, He doesn't think that there is anything to worry about but be
S 110f19/2001 5:58:00 &M | Tara Wiliams | The crew is in the Soyuz and all the hatches are closed, They are ready for the

=] 10/19/2001 6:09:00 &M | Tara \Wiliams  Steve Johnson in MCC,

7

=}

|10 102002001 7:20:00 AM | Tara Wiliams | FD > ECLSS: Do yvou have a portable CO2 removal system? ECLSS: ¥es, FD: Canit be brought inko soyuz? ECLSS is looking,
| |11 10/2002001 7i26:004M | Tara ‘Wiliams | ECLSS = FD: Fan needs UOP so it cannok gointo the Sovuz,
| |12 10/2002001 730000 AM | Tara ‘Willams | CAPCOM = ECLSS: what is your estimate on the level it will be at at ingress? ECLSS: By mey calculations it should be at 7.5 mmHg,
| |13 110/20{2001  7:32:00 AM | Tara Wiliams  CDMin LAE1D4_AZ, all hatches are closed so there is no way they would go get it
| |14 10/20/2001 | 7:41:00 4M | Tara ‘Willams  Surgeon informed BME that the crew waived COZ training. .. i
| |15 1042002001 | 7:45:004M | Tara ‘Wiliams | Conference, MCC-M = crew: How is CO2 now? Crew: A little bit lower than SmmHg.
| |18 10/20/2001 | 7:55:00 AM  Tara Wiliams | Steve Johnson is leaving MCC. Mo Flight Mote was required because we did not cross any Search Result
| |17 10f20/2001  8:34:00 AM | Tara Wiliams 150 = BME: They are working on the stowage noke For Tuesday and saw that we have TE
|18 10/21}2001  5:41:00 AWM Tara Wiliams  BME sent an email to Rhonda and Mark about the TEPC procedurs and requested that the
| |19 10f21(2001  9:15:00AM | Tara Wiliams | 50 called and requested that BME kake a look at CIINS73 which contains the locations For : = Pt 0t :
ES 10/21/2001 | 5:24:00 AM | Tara Wilars | Creu is wearing their suits. They performed Fit chack and thers are no problems, Volody select LDg_Date,l Log_Time, BUE Name, Event from Loglotes where ENE Name= Tara Williams' and Event like “Whtepc¥h CRDER BY
21 110/21/2001 | 9:31:00 AM | Tara Williams | 155 is in undocking altitude. ) ) ) Log Date, Log Tine ASD
| |ez 10/21/2001 | 9:38:00 &M | Tara Wiliams | MCC M > Crew: The medical group informed us that they stopped getting medical data Fro;
| |23 10/21f2001 | 9:40:004M  Tara W?Il?ams MCC-M = Crev: OK we ha_ve FE-1 medical data but none from the COR. Crew: wou should ‘Lug_nate iLng_Time ‘BlE_Name ‘Event
| |24 10/21f2001 | 9:43:00 AWM Tara \Wiliams Space Weather called: Major Flare M5 ab 09:410T, BME paged Steve 1. L
S 10/22{2001 | 9:45:00 AM | Tara Wiliams | Steve Johnson called back, no action at this time. 10/20/2001 [8:34:00  Tara 180 » BUE: They are working on the stowage note for Tuesday and saw that we have TEFC
e 10f22/2001 |10:13:00 AM | Tara Wiliams | FD went around the raom For 5 For undacking, L Williame Data D/L. The part mmbers in the procedurs don’t match what is in the database. BIE
- 77 10/22/ 2001 | 16:70,00 AM | pora Willisris, (EEabkod How boyeloywehiat the €02 was:ab 2705508 DG GHT, told them 1o go ahead and use what they have in the databace. IS0 also acked if the
| |28 10f22{2001 | 10:48:00 AM | Tara Wiliams | Soyuz has separated from 155, i § A i B
e |10/22/2001 | 11:03:00 AM | Tara silliams | Jod wiaks in MPSR c.alluut of the SN wnder }llardwarle required still applied BUE explained that it was
E: 10/22/2001 | 11:10:00 AM | Tara Wiliams | Sovuz id docked. missed and should not still be in the procedure.
| |31 10/22f2001 | 11:51:00 AM Ta@ Wwilliams | BME spoke with IS0 _a.bout the TEPC Data DfL. BME looked at th.e CHeCs hardware an-orb 10/21/2000 [3:41:00  Tara BIE sent an email to Rhonda and Nark sbout the TERC procedure and requested that the
| |32 10f22{2001  12:00:00 PM | Jodi Waks Waks on console, Wiliams out of MPSR. (FD: Jeff Hanley, CC: Ginger Kerrick) m W15 (Ohs Toin land £ia the ervors
B[ 33 10f22{2001  12:02:00 PM | Jodi wWaks Surgeon going ko planning meeting, P .
| |34 10/22/2001 | 1:19:00 PM | Jodi wWaks Lock &t ©iCA 715 0500 report and go green when happy. BME went green. 10/21/2001 ‘9:15:00 Tara 50 called and requested that BNE take a lock at CIINGT3 which contains the locations
| |35 10/22/2001 | 1:S2:00PM | Jodi Waks Review 293 on 0-292-297 and go green, BME checked all links and activities and went gre Al ‘Williams for our hardware for the TEPC Data D/L. She had sore blanks and requested BME?E help.
| |38 10/22/2001 | 2:32:00 PM | Jodi waks SRAG on consale, !
| |37 |10/22{z001 | 2:46:00 FM | Jodi Wwaks BME emailed Al and Chris with the times far the PPC and PFC this weekend. Chris wil be in || (10/22/2001 [11:51:00 [Tara BIE spoke with 130 about the TEPC Data D/L. BUE looked at the CHeCS hardware on-orbit
| |38 10f22fz001 3:01:00 PM | Jodi waks Swé called and BME relayed 12:36 local, S%A relayed that Chris may prefer video, \We havi Al Williams [list from engineering (1 placed a copy in the Bypedition 3 Bock) and part mmbers do
| |32 10/23(2001 3:0S:00PM | Jodi Waks | Review 234 and go green. BME looked at Sunday, PFC and PPC are good, not match what is in the TEPC procedire. BIE also looked at the INS Datzbase and the
40 10/23/2001 | 3:11:00 PM dodi YWaks LRP called Surgeon about Reflotron. For next week all 6 CM are going ko have blood kaken : . : .
P = T 1 : ; e e i ; ; part mumbers in there did not match what was in the procedure either (there was more
| |4 10/23(2001 3:11:00PM | Jodi Waks | Also From the planning meeting this morning. Arena would like the Russian's TWIS informati i & i S
|4z 10/23(7001 | 3:14:00PM | Jodi Waks | Chris Flynn wil be the Surgesn on call this meskend. info in the database on TEPC stuff than in the on-orbit list). Anyhow, BUE and IS0
P 10/23/2001 | 3:21:00PM | Jodiwwaks  BME talked to Alan and he said the on-orbit list anly has assembly level information, meani discussed which cables should be installed on the NEC and BAE thinks that it should be
10/23/2001 | 3:31:00 PM | Jodi Waks BME kalked to Howard Better about the TEPC part numbers, Howard looks at the drawings the power and the power/data cable that are installed on the NEC. 150 would like to
o i e : i it T know to update it in the database. Please see email in bmeiss account and respond to
0.

_0g| Netesi storealin

SQL. Server Database



Brahms Modeling




Brahms Project:
Objective

Part of Analysis/Data Collection phase

Apply Brahms as a model-basea
approach to

understand the complex human-computer

social dynamics that exist within the BME
domain

Identify design constraints

Investigate potential benefits of
Brahms for further analyses in SMART

13




@ms  Project Lifecycle ),

N

Evaluate Brahms as a tool to
model and simulate BMEs’ work
practices to identify constraints
and design criteria for human-

Prototype @tered system design

Specifications
Mockup




Brahms Project
Methodology

> Work practice operational methodology:

= Observed and analyzed the work practice of
BME utilizing knowledge resources

= Created formal models of work practice

= Compiled and simulated the work practice
= Observed the simulation




Receive information

Brahms Project: 0 search
Simulation Scenario

Agent knows the
answer

> BME’s Issue handling
activity
= BME Is asked to find
the water sampling
procedure- Search web source

= |[f BME is unable to
recall the procedure
from memory, then he
searches the web for
an online document. Search manual

= |f BME does not find it
online, then BME
searches the manual

on the bookshelt.
Communicate search 6
result




Agent Model Design

BME BaseGroup

+OnDuty
+TimePerceived
+Experienced
+KnowledgeOfAnswer

Console BME




Object Model Design

BaseClass

Procedure ProcedureSource

P 1 WebSource
7

WS_ManualSourcs

contains

WS _ Procedure .




Geography Model Design




Agent Viewer Screenshot

F;Brahms ¥Yersion 1.3.1
File Edit “iew Options Font Tools Zoom  ‘Window Help

QE@II@’@

|_—| Al dgents
c CongoleBME_Agent
|:| Groups
[ Classes

'l"| wi: wf_inexperiencedSearch |
:ca_inexperiencedSearch |

u BME_Clack (| 4 wi: wf_searchManual 1
" D tanualSource 'l__:se.arch()nline pa:searchManual

u waterSampt (|| . I
- r_—| OnlineSource

ul “WiaterS ampl

BME Clock

'y
:wf_AsTimeGoesBy | wi: wf_AsTimeGoesBy | wk: wf_AsTimeGoesBy [ wf: wE_AsTimeGoesBy

g Computertisa : AsTimeGoesBy | pa: AsTimeGoesBy | pa: AsTimeGoesBy | pa: AsTimeGoesBy
Shelftresa

Wﬁters-ample ManualSmmce

Frame Name  [wf inesperiencedSearch _ [StaiTime: 0 ca_inesperiencedSearch COMPOSITE-ACTIWITY-HE
Agent Mame  [AGTH

n‘ IH‘ o Q Fact or .

:ﬂ| Eencral | Staort i dctive End Bclict A Detail

Total ductive Time: 3070 - [50 minutez and 10 seconds)

and CDntth Type

COWSEQUENCE-CONTEXT




>

>

Brahms Project:

Summary

A higher level of analysis may be more
applicable for this investigation

Time/cost benefit analysis revealed modeling is
not cost-effective for domains where constraints
can be inferred directly and time/resources

Investment is relatively small

Brahms will probably be very useful in situations
where subtle and complex interactions may be
undetected within the system

Brahms modeling process leads to a deeper
understanding of the complex environment
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WorkIT : : Q
Pr/QIEELLIiejlchle %,
Q October 2001 :/

Observations

ol Organizational
ISS Manuals Memory
Problem Solving
Communication

Prototype Theory| Work Environment

N

Methods\

Specifications
Mockup




Constraints and Qualities

Organizational Memory.
= |Informal knowledge not adequately captured
= Formal knowledge not framed within context
= Limited successful searchability of information

Problem Solving

= Requires the interaction and exchange of information

across multiple agents distributed across time and
space dimensions

= Contingent upon receiving information from multiple
sources

= Involves multiple sub-issues nested within a main
Issue

= Repeated problem solving for routine tasks




Constraints and Qualities

Communication
= BME's function as an “information relay station™
= |Information Is relayed across various mediums
= Minimal information shared across the groups
= Significant number of the group uniformed

= Most frequent communication pattern is one-to-one to
a large distributed group

Work Environment

= Numerous interactions requiring a high-level of
multi-tasking

= Highly interruption-oriented work environment




Capture informal knowledge
Frame formal knowledge
within context
Decrease interruptions
Increase search and retrieval
Increase information sharing
Minimize repeated problem
solving for routine tasks
Redirect one-to-one to group

g\ communication patterns

N

Prototype




TEPC Issues Identified

BMEs thought that a similar problem had
occurred previously with TEPC but they
were uncertain about the nature of the
problem, and who, how or If the problem
was resolved

Characteristics of Design Criteria

= Capture informal knowledge

= Frame formal knowledge within context

= |ncrease information sharing across groups

= Minimize repeated problem solving with routine tasks
= |ncrease search and retrieval capabillities

29




WorkIT

QLecLLiec@Ie
October 2001:

Observations
Log Notes
Interviews

ISS Manuals

A g

\ thure informal knowledge

Frame formal knowledge
within context

TheOI‘y Decrease interruptions
Increase search and retrieval
Methods Increase information sharing
eated problem

routine tasks
-to-one to group

A

J Req u i rements ition patterns
Sketches
Mockup

g




Initial Prototype

3 WorkIT - Workspace Contents - Microsoft Internet Explorer

File Edit Yiew Favorites Tools  Help

=10l |

HBack v = - @ ol | Iﬂ_Sear’l:h [#] Favarites @Pﬂh&dia @ | 2 S e

Address Fﬁ hI:I:|:|:,l',l'kria.jsc.nasa.gu::w'hn:aast,I'I:est,l'u:h:u:ument_main.cFm?WD=1EI?B&CaI:=.ﬁ.LL
W Home | Workspaces | Actions

K. Johmsom /

i & TEP C Data Downlead Unsuecessful /
Workspace ORESPACE ACTIONS/TTEMS

* Description Actions

Advanued

Help | Feedback | Admin | Logout B

T

* Actions/Tiems LIS o Tle tasdene Te Status Priority

* AcHons |1[I.".25."@II 1 EME doamdink file stored on WEC Clozed MMedinn

o l_]_.l."[II."[II' 2 Ehrmesringg accesanerit of dovmlinked file Cper Mledimm

* Iems 017310 ] Search TTF-1 MEC for mics i files Ciper Iednnn
Add to
Waorlspace Glohal ]

=

* Action

R s cipline Category Ttem. Hame Created By Creaticn Date View Danote
L E.'I ]:"I': E
o |5URGE|:|H Dy 297 timeline Eathyy Jobmson 02407402 View W
Filier Ttems Internal =

= ALL Thisdpline Lategory Bern Name Crexted By Creatiom Date e o ie
* CHIT SURGEQIH Arahyses TEPL specs Eathy Jobmson 01402 viee B W
* [
PlotLog SURGEON Mfedical Operstions Book Eathy Jobmson 020702 view W W

* Graphic ;
TP Private -
* Analvees

ore

* higMotes
* FliRuls

* Post-Fli




May 2002:

Use Case Testing (Designers)
Use Case Testing (BME’s)

Video taping

al knowledge
‘(nowledge
t

ruptions
arch and retrieval

METtNnoas

Written Requirements
Sketches
Mockup

Increase information sharing

Minimize repeated problem
solving for routine tasks

Redirect one-to-one to group
communication patterns

)
&
Q°




First Evaluation

e May 2002
e Use Case testing by design group

e Use Case testing on non-BME’s (HCAAST
members) — video taped

e Use Case testing on 2 BME’s
e Plan
e | eave the tool with the BME’s and have a focus group

e Actual

e Problems evident, decided not to waste any BME
time

e \Video tape analysis




WorkIT

Capture informal knowledge

Frame formal knowledge
within context

Decrease interruptions

Increase search and retrieval

Increase information sharing

Prototype

Minimize repeated problem
solving for routine tasks

Redirect one-to-one to ggp
/

Written Requirements
Sketches
Annotated Screen Shots




WorklT Requirement

Legends on CREATE and MODIFY Workspace Pages

* Place new "+ legend for five fields (and old *Requured field legend) on right

* Also place “*Required field” legend on right. similarly, on all Create, Add and Modify
pages for actions, workspaces, files and links, and on ADMIN: Add User page

* Title format for + 18 same as for * (e.g., “Significance: +° on same line in beige area)

k
Workspace Name: *1 Workspace ID: * [MWMACST110
Mission ID: | N/A =l Discipline: * [MMACS
Prierity: | M/A vi POC: * | Jane Malin
.
Status: | Open 'I Dn”ﬁg:;g;}) 061002
Date Last Modified: *
Keyword:
yword: | oty 06/10/02
Target Resalution Date: l FRecqied ield
(mm/dd/yy)
Problem/Issue/Event | + ZI +First entry in field is added
Description: toWorkspace Status Log
=
Significance: . d
Cause: |+ :J
=
Resolution/ a
Recommendations: | © j
Tracking/Pest-Closure: | Z]
=

Submitl Cancel | Hasa*l]




Revision to WorklT Rgmt Style
File/Link Search Screen

1. Change pull-down selector to “File/Link™
2. Make the fields match the “View File/Link Screen”
Remove Mission 1D tield

| Address |@] http:jfkria.jsc.nasa.govjhcaastjtest/search cim?SearchType=2 ~| @6 |jLinks ”|

® Home | Workspaces ' | Actions - Help | Feedhack | Admin | Logout k=

Advanced
ADVANCED SEARCH | 1 Start Search Cancel | Reset

st 0 Flleink )]

Hean Tifle:

—rff_;/

:l|' [ploaded
From:

(et iy

Date Uploaded To:
(e fddy)
Hle'Link
Desadption:
Comments Log:

Start Search | Canciall Resetl




Requirements Communication

e Use Screen Shots/Sketches

e Revision made sure to include URL
address (indicating page and parameters)

e Iltems numbered and linked to locations on
the page

e Developer then turned these into his own
ToDo list — more emphasis on the
iImplications for the implementation




Developer's ToDo List

CR1-02 empticaded IR To Do LisT . _or Here! (R £E

| @ /éfrﬂi M/{éwﬁ “bﬂ /éCC—j 4/ /&M a2 Lo éc_JT/
ﬁgé /62// (’Jﬂ‘}t)ﬁ?ﬂt&bﬂﬂ CCoSED /s:%gw,{%%e /QC 6)//"‘4’_

f—ﬂ/ﬁr\
() feeidt. A j‘&vﬁ dﬂ/éfw e /1}&{/;7&/( j

«LC@- c‘/f//.:ﬁu zup,a/( e 0.55 /&
({J)O : cﬂ%fh’ on a,/;m,—d /a ummvfa : /cz:(/ peoeet s (cc/ v
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Use of WorkIT for Design

e [rack documentation (design
requirements, artifacts, etc.)

e [rack actions




Workl T Design Workspace

{T K. Johnson [ TESTGRP Hosne TeamWorkCenter | Logger Help | Feedback | Admin | Logout ks

Wﬂ' Al scons —
[Ew S Al Werkspaees /| TESTGRP Home / WorkIT Design and Test Workspace ( Open ) Advanced Search
ORESPACE HOME “iew Description

Select Action Filter : ALL Open In Work Closed
A ctions Create Action
Due Date Status Priority Title m Assigned To
lo1/00102 Closed  Low Discuss Left Bar fior & dmin/Fes dhack SURGEON11214 [ohiach. Kby, Mt Tane - Mt fene
Crverland, David
Open Ivledium Append order on commenis LMACIL1E5A Johnson, Kathy ; Ialing Tane ; Cverland, David
10£10/02 Closed Ivledium Mew entries i Update Status and Tasks TEITGREP12204 Johnson, Kathy ; Ilaling Tane ; Cvetland, David
100,02 Closed High Froblem with Logs Scrolling TESTGEP1234A WotklITDesign, Maln-Thisn-Ovlnd
10410402 Closed Medinm Back button for wiew action ECLE312364 WotkI TDesign, Maln-Thosn-Owilnd
10410402 Closed Medinm Delete action retusns to all actions page MMACE12304 WotkITDesign, Maln-Thoisn-Owind
10410402 Closed Medinm Zet default action assignee to POC? TEATGRP12434 WotkI TDesign, Maln-Thosn Owrind
10410402 Closed Mhledinm When submit modify filefink should goto wiew ML ACH 2444 WorklTDesign, Maln-Thosn-Ovrlnd
Open Medium Mission ID error MM ACE12474 WotkITDesign, Maln-Thnen-Ovrind —
In Wortk Idedim Alphabetical sort of actions should not be case sensitive TEATGEP1246.4 WotkI TDesign, Maln-Thnsn-Crrlnd
100,02 Closed Mleditam Tasks by Due Date headet misleading ECLEE1237A WorklITDesign, Maln-Thisn-Ovilnd
100,02 Cloged High Links to TWC and Loggzer MNACE 2324 WorklITDesign, Maln-Thisn-Ovilnd
Open Medinm Resizing window hides buitons on the right on a few pages TEITGRP12384 Wotkd TDesign, Maln-Thosn-Owilnd
Open Medinm Sesggion variable needed to prevent redundani logins TEATGRP12604 WotkI TDesign, Maln-Thosn-Owrind
Open Workspace Date Last Modified ECLER12054 WotkI TDesign, Maln-Thosn-Owrind
FilesTinks Select: Amalyses. Data  MigNotes Paperwork  Procs/Rules Specs/Fics Add FilefLink
M  Glohal Files/Links
Date Created Category Demote View Title Discipline Created By
Integrated Tools for Mission Cperations T d Boftwr :
130501 Araliens - Ppis sbegratad T ool for Wiasion Opersdions Toesis and Sofienre vy Matin, Tane
= = Azents
Misgion Operations Team Tools: Collect and Share Information :
0&02/01 Anal 4 TEETGEP I I
e EESOR and Enable Software Assistants ality Farie
Creatiniz a Team Archive during Fast- d Anomaly B 28
0214102 Analyses 2 DESCE e e e Mialisi Jarie
SER=S Activities in Space Missions
1071602 Litgt otes L 4 DEICE Release Hotes for WorddT 210 SURGEQH Taylot, Kevin
107162 » DESCR Release Motes for WorkIT 2.1 SURGEON Taylor, Kewin
04y29,/02 4 DESCER WotklT Release 1.0 SURGEON Taylot, Kevin hd|

|@ htkpefkria. jsc. nasa. govfheaast festlaction. view.cfm?DID=1135&MNav=Dmain

l_ I_ I_ [ Internet



WorkIT

Observations
Log Notes
Interviews

ISS Manuals
A /(apture informal knowledge

Frame formal knowledge
within context

Decrease interruptions

Increase search and retrieval

Increase information sharing

Theory Minimize repeated problem

solving for routine tasks

MEthOdS Redirect one-to-one to group
communication patterns

Navigation should be
straightforward

Search capability important

Task and Status Log Required

Prototype

Written Requirements
Sketches
Annotated Screen Shots




Second Prototype

K. Johnsen { SURGEON Home TeamWorkCenter | Logger

i ﬂf’m s

All Workspaces
ORESFACE HOME

¢ SURGEOQN Home ¢ TEP C Data Download Unsuccessful ( Open )

Select Action Filter : ALL Open In Work Clozed

B Actions

IDue Date Status *

Assigned To

Help | Feedback | Admin | Logout ks

T

Advanced Search
Yiew Descr

Create Action

1025001 Clozed
01,0202 Clozed
01/31/02 Closed

020802 Closed
Files/Links Select:
™ Global FilesLinks

FPriority Title jii}
High EME downlink file stored on WEC SURGECH 13164 *BME, console
Ilednum Engineering assess downlinked file and provide assessment SURGEDN.IEI'FH

Engineeting seatch hard disk of returned UF-1 MEC for missin

Iledivam TEPC data files BURGEON 13184
Iledium Engineering files found on LEC SITRGEOR 13194

ALL Analvses  Data MigMNoies Paperwork Procs/Rules Specs/Pics

Add FilefLink

Date Created Category Demote View Title Discipline # Created By
02/07/02 L 2 DESCE Day 297 timelineh SURGEON Johnson, Kathy
020702 s 4 DEZCE Medical Operations Book - see pg 5372 for TEPC procedures SURGECH JTohnson, Kathy
0473002 Craphic L 4 DESCE TEPC specification BURGEDN Tohnson, Kathy

™ Internal Files/Links

Date Created Category Demote View Title Discipline Created By
04/18/02 &* W DESCE IFI-MER-00624 TEFC Diata Download Unsuccessful SURCGEON Tohnsot, Kathy
04430002 4 A 4 DESCE TEPC data transfer procedure SURGEON Tohnson, Kathy
B Private Files/Links .
iDaie Created Category Promote View Tiile Discipline Created By
brﬁf 17402 & DESCRE tenc procedure SURGEOH Tohnson, Kathy
™ Status -T_,ug Update Status IUpdate Tasks

10/25/01 oOn 10/24/01,

partial data file to

A b b e

the crew notified the ground that the «l[10/25/01 by kjohnson] ; BME downlink file stored on MEC ;I—
TEPC data download to the MEC vas Due: 10725501
interrupted/unsuccessful. The ground will downlink the [10/25/01 by kKiohnson] ; Engineering assess downlinked

the ground for assesswment. file and provide sssesswent Due: 01/0Z/02

[Dl.a"D‘i.-"'IIIZ by kjohnson] Englneerlng search hard disk of

- LR i " r awr 1 i 1T 4 wEma - . .

hd
- gzt



Main Changes in Prototype

e Changed navigation
e No left menu bar
e Bread crumbs at top

e Search
e Additional search functionality

e [ask and Status Log Addition

e |dentified as key element to enable
functionality already available for BME’s




Conclusions

e Framework has been successfully applied
to the development of products

e With proper tracking of intermediate
results, the project lifecycle is able to be
simultaneously used in all stages

e Methods for iterative evaluation and
design are evolving into very useful tools

e Empirical studies identified problems that
were addressed in the design and
iImplementation of tools




Next Steps

e Evaluate WorklT, Logger, Report Maker,
Team Work Center

e Migrate tools to a production environment
e Continue observation and evaluation

e Refine methods

e Refine tools
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